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CLAIMS 

What is claimed is: 

A memory module comprising: 
a printed circuit assembly having connector pads at one edge of said assembly; 
and 

a plurality of memory devices mounted on said assembly and electrically coupled 
to said connector pads wherein said printed circuit assembly is adapted to 
support both synchronous and asynchronous types of said memory 
devices. 

2. The memory module of claim 1 wherein each of said plurality of memory 
devices is a synchronous dynamic random access memory device. 

3. The memory module of claim 1 wherein each of said plurality of memory 
devices is a synchronous Flash memory device. 

4. The memory module of claim 1 wherein each of said plurality of memory 
devices is an asynchronous Flash memory device. 

5. The memory module of claim 1 wherein each of said plurality of memory 
devices is an asynchronous static random access memory device. 

6. The memory module of claim 1 wherein each of said plurality of memory 
devices is an asynchronous fast static random access memory device. 

7. The memory module of claim 1 wherein each of said plurality of memory 
devices is an asynchronous low power static random access memory device. 

8. The memory module of claim 1 wherein said connector pads include: 
a first select signal connector pad that selects a first subset of memory devices 

mounted on said module when a signal is applied thereto wherein said first 
subset of memory devices are synchronous memory devices; and 
a second select signal connector pad that selects a second subset of memory 

devices mounted on said module when a signal is applied thereto wherein 
said second subset of memory devices are asynchronous memory devices. 

9. The memory module of claim 1 wherein said connector pads include: 
a first select signal connector pad that selects a first subset of memory devices 

movinted on said module when a signal is applied thereto wherein said first 
subset of memory devices are synchronous dynamic random access 
memory devices; and 
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a second select signal connector pad that selects a second subset of memory 

devices mounted on said module when a signal is applied thereto wherein 
said second subset of memory devices are synchronous Flash memory 
devices. 



a system board; 

a memory bus adapted for exchanging signals between a memory controller and 
both synchronous and asynchronous memory devices; 

a memory controller on said system board coupled to said memory bus wherein 

said memory controller is capable of generating signals for control of both 
synchronous and asynchronous memory devices and wherein said memory 
controller is capable of multiplexing said signals on said memory bus; 

a first socket connector on said system board for receiving a first memory module 
wherein said first socket connector is coupled to said memory controller 
through said memory bus; and 

a first memory module inserted in said first socket connector and electrically 
coupled to said memory controller wherein said first memory module 
includes a plurality of synchronous or asynchronous memory devices. 

1 1 . The system of claim 10 further comprising: 

a jumper on said system board for configuring signals exchanged between said 
memory controller and said first memory module in accordance with the 
type of memory devices on said first memory module. 

12. The system of claim 10 wherein said first memory module provides serial 
presence detect information used in conjvmction with said memory controller to identify 
the type of memory devices included on said first memory module. 

13. The system of claim 10 wherein said first memory module includes a 
plurality of synchronous dynamic random access memory devices. 

14. The system of claim 10 wherein said memory module includes a plurality 
of asynchronous Flash memory devices. 

15. The system of claim 10 wherein said memory module includes both 
synchronous Flash memory devices and synchronous dynamic random access memory 
devices. 




A system comprising: 
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16. The system of claim 10 wherein said memory module includes both 
synchronous memory devices and asynchronous memory devices. 

17. The system of claim 10 further comprising: 

a second socket connector on said system board for receiving a second memory 
module wherein said second socket connector is coupled to said memory 
controller through said memory bus; and 

a second memory module inserted in said second socket connector and electrically 
coupled to said memory controller wherein said second memory module 
includes a plurality of synchronous or asynchronous memory devices. 

18. The system of claim 17 further comprising: 

a jumper on said system board for configuring signals exchanged between said 
memory controller and said second memory module in accordance with 
the type of memory devices on said first memory module and on said 
second memory module 

19. The system of claim 17 

wherein said first memory module provides serial presence detect information 
used in conjunction with said memory controller to identify the type of 
memory devices included on said first memory module, and 

wherein said second memory module provides serial presence detect information 
used in conjunction with said memory controller to identify the type of 
memory devices included on said second memory module. 

20. The system of claim 17 

wherein said first memory module includes a plurality of synchronous dynamic 

random access memory devices, and 
wherein said second memory module includes a plurality of asynchronous Flash 

memory devices. 

2 1 . The system of claim 1 7 

wherein said first memory module includes a plurality of synchronous dynamic 

random access memory devices, and 
wherein said second memory module includes a plurality of asynchronous static 

random access memory devices. 

22. The system of claim 1 7 
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wherein said first memory module includes a plurality of asynchronous Flash 

memory devices, and 
wherein said second memory module includes a plurality of asynchronous static 
random access memory devices. 
A system comprising: 
a system board; 

a socket connector on said system board for receiving a memory module wherein 

said socket connector includes a key; 
a memory module having a connector edge inserted in said socket coimector and 
10 having an opposing edge opposite said connector edge wherein said 

memory module has a notch mated to said key when said memory module 
is inserted in said socket connector; and 
a memory module retainer adapted to substantially immobilize said opposing edge 
with respect to rotation about said key. 

The system of claim ^^22^herein said memory module retainer comprises: 
a nut affixed to said system board; 

a hole in said memory module along said opposing edge and aligned with said nut; 
and 

a screw inserted through said hole into said nut to substantially immobilize said 
20 opposing edge with rcspect to rotation about said key. 

,^3:^ The system of clairrg23^herein said nut is a swaged extension nut. 

The system of claiir^SSfwherein said memory module retainer comprises: 
a half card-cage affixed to said system board wherein said half card-cage includes 
a channel for receiving said opposing edge of said memory module to 
25 substantially immobilize S£dd opposing edge with respect to rotation about 

said key. „ 
^■y ^,2^ The system of clairn^22^wherein said memory module retainer comprises: 
a standoff pin affixed to said system board; 

a hole in said memory module along said opposing edge and aligned with said pin 
30 wherein said standoff pin extends through said hole and locks when said 

memory module is completed inserted in said socket connector to 
substantially immobilize said opposing edge with respect to rotation about 
said key. 
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The system of claim^22^herein said memory module retainer comprises: 
a standoff pin affixed to said socket connector; 

a hole in said memory module aligned with said standoff pin wherein said 

standoff pin extends through said hole and when said memory module is 
completed inserted in said socket connector to substantially immobilize 
said opposing edge with respect to rotation about said key. 
A system comprising: 

a system board; 

a socket connector on said system board for receiving a memory module wherein 

said socket connector includes a key; 
a memory module having a connector edge inserted in said socket connector and 

having an opposing edge opposite said connector edge wherein said 

memory module has a notch mated to said key when said memory module 

is inserted in said socket connector; and 
memory module retainer means adapted to substantially immobilize said opposing 

edge with respect to rotation about said key. 

The system of clairnjS'g^herein said memory module retainer means 

comprises: 

nut means affixed to said system board; 

a hole in said memory module along said opposing edge and aligned with said nut 
means; and 

screw means inserted through said hole into said nut means to substantially 

immobilize said opposing edge with respect to rotation about said key. 
%\ The system of clairn^P^herein said nut means is a swaged extension nut. 

The system of claiip^^^^wherein said memory module retainer means 

comprises: 

card-cage means affixed to said system board wherein said card-cage means 
includes a channel for receiving said opposing edge of said memory 
module to substantially immobilize said opposing edge with respect to 
rotation about said key. ^ 
3>^J^ The system of cl£iirn^2Swherein said memory module retainer means 
comprises: 

pin means affixed to said system board; 
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a hole in said memory module along said opposing edge and aligned with said pin 
means wherein said pin means extends through said hole and locks when 
said memory module is completed inserted in said socket connector to 
substantially immobilize said opposing edge with respect to rotation about 

^ The system of claim^^^herein said memory module retainer means 

comprises: 

pin means affixed to said socket connector; 

a hole in said memory module aligned with said pin means wherein said pin 
means extends through said hole and when said memory module is 
completed inserted in said socket connector to substantially immobilize 
said opposing edge with respect to rotation about said key. 
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